Introduction 26
The olive tree could be the earliest cultivated temperate fruit since paleobotanists have traced back its do-27 mestication to the early Neolithic age (Terral and Arnold-Simard 1996) . At present, both the cultivation of 28 bioRxiv pre-print L A T E X v0.1 bioRxiv pre-print L A T E X v0.1 with the inoculation of V. dahliae, also corroborated by peak values both in rank and differences variability 113 plots. Thereafter, the rhizosphere was undergoing a transient state as a complex system. The instability is 114 reflected in the lower taxa present in all samples compared to the non-perdurable taxa along the infection 115 (see Supplemental Figure 10 Figure 3, the clustered correlation and dendrogram plot for mapped reads at species level during the infec-117 tion, shows the evident antagonism between the cluster formed by Olea europaea and Penicillium janthinellum, 118 and the cluster formed by Verticillium spp., located in opposite extremes of the clustered correlation matrix.
119
As indicated in the figure, the clusterization algorithm formed five superclusters with a total of 20 clusters. Based on our methods for the analysis of microbiota variability and stability (Martí et al. 2017), we have fit 121 a power-law to std σ i vs. mean µ i for the relative abundance of genera during the root infectious process (see for the dataset of roots olive infection with V. dahliae. We can see that there is a correlation between β and V 126 depending on the taxonomic level. We can see how the no_rank subsample, with no separation by taxonomic 127 level, is located in an intermediate position.
bioRxiv pre-print L A T E X v0.1 In the following subsections, we show the evolution during the infection for some significative clades: The Verticillium infection likely broke trophic network equilibria because direct or indirectly could cause 141 breakage, destructuring of tissues and lysis of cells, thus promoting the grown of opportunistic organisms. In this respect, in Figure 2 we can see how three protist species (Saccamoeba lacustris, Sterkiella histriomuscorum, 143 and Cryptodifflugia operculata), which were not among the 1500 most frequent species in the roots control 144 sample, evolve during the infection to be among the 15 most frequent species found by number of SMS reads 145 assigned. In the rhizosphere, the ubiquitous free-living Saccamoebae are living in biofilms and at the interfaces 146 between roots and water (Kebbi-Beghdadi and Greub 2014). The ciliate Sterkiella histriomuscorum (before 147 known as Oxytricha trifallax) is a cosmopolitan species in soil, but it is also habitual in limnetic habitats 148 (Foissner and Berger 1999; Kumar et al. 2017) . The amoeba Cryptodifflugia operculata is a bacterivore which 149 is also able to prey on larger nematodes thanks to efficient and specialized cooperative hunting (Geisen et al. before the infection. P. janthinellum is an endophytic fungus which seems to be remedial to plants in the 166 alleviation of heavy metal stress by enhancing the host physiological status. Therefore, it is not by chance 167 that Olea europaea and Penicillium janthinellum appear clustered together in Figure 3 .
168
As expected, the frequency of mapped reads indicated that V. dahliae became the dominant fungus in the 169 roots soon after the inoculation. Its number of reads were the second most frequent just after those pertaining 170 to the olive host (see Figure 2 and Figure 5 ). Nevertheless, in the following samples, without losing the second 171 position, its relative frequency started to decrease in favor of other fungi (see Figure 5 ) that we review below.
172
Dactylonectria macrodidyma is a fungus that was already present in the control sample, but which benefited 173 from the V. dahliae infection since it becomes the third most frequent species in the last temporal point (see 
201
The fungi Rhizoctonia solani, R. sp. AG-Bo, and Ceratobasidium sp. AG-A belongs to the same cluster 202 (see Figure 3 ). As we can see in Figure 2 , these fungi presented a very low frequency of mapped reads during for bacteria supports the existence of such delay.
218
In Figure 6 , the RSI shows low values compatible with the perturbation introduced in the bacterial 219 community with the inoculation of V. dahliae. Intriguingly, a couple of Devosia species (sp. A16 and sp.
220
H5989) are exceptions to this behavior since present high RSI of 90% and 82%, respectively.
221
Other entirely different cases are Chitinophaga pinensis and Flavobacterium johnsoniae, which were not 222 very common in the first two samples but then moved forward more than 100 rank positions to reach the Figure 7 , the rank dynamics and stability plot for species, shows that the damage of the roots had a substantial 256 effect on the rhizospheric microbiota but not as important as in the case of the infection with V. dahliae above.
257
Comparing with Figure 2 , we can see that the rank variability and especially the differences variability had 258 lower values with the root damage than with the root infection.
259
However, there were also similarities in the evolution of both datasets despite their different timing. The are good examples. P. janthinellum abundance fell but the slump, being significant, was not as severe as in 262 the infection. Fusarium spp. also benefit from the perturbation to the roots, growing as in the infectious case.
263
Verticillium dahliae follows this same behavior even when it is in a different correlation cluster than FSSC 264 species, as shows Supplemental Figure 17 , the clustered correlation and dendrogram plot for species during 265 the process after the roots damage.
266
Nevertheless, other taxa, at the end of the process (7 days), recovered a rank similar to the initial one.
267
That is the case of the plant pathogen Phytophthora sojae, which causes root rot of soybean. P. sojae had 268 a rank beyond 900 in the control samples, but it reached the second most frequent rank 48 hours after Taylor's law of the biological system consisting in the metagenome at genus level throughout the root damage process. We see that Taylor's power law seems to be ubiquitous, spanning in this case more than six orders of magnitude.
Conclusions

283
Our results suggest that this disease, although led by Verticillium, is driven not by a single species but by a 284 polymicrobial community which acts as a consortium in the attack of another community formed by the host 285 plant and its endophytes, as Figure 9 shows. Thus, an infectious process can be generalized with a systems 286 biology approach as an attack of one system, i.e. a polymicrobial community, to another, the host and its 287 symbionts. Indeed, our systems approach to the Verticillium wilt of olive has revealed a complex interaction 288 between complex systems.
289
Longitudinal (temporal) metagenomic analysis of the shotgun metagenomic sequencing data has allowed 290 us to study the overall dynamics of the system as well as to obtain results split into amoebae and ciliates, 291 fungi, bacteria, and nematodes. Besides, the longitudinal analysis of a root damage process has served as a 292 real "dynamic control dataset" of the infection process afflicting the olive rhizosphere.
293
Our results also have very important implications in relation to the assignation of a determined parasitic 294 species as biotroph, necrotroph or hemibiotroph. Verticillium, for example, has been sometimes defined as a 295 biotrophic fungus (Boogert and Deacon 1994), whereas some other studies define it as hemibiotrophic (Zhou 
304
Finally, this study is another example of the usefulness of the draft genomes included in the NCBI WGS 305 database, since we have used draft genomes sequences of olive and fungi to enrich the NCBI nt database.
306
Using the enlarged database, taxonomic classification methods correctly include the information on individual 307 species gathered by alignment methods. In the bottom of the pie, Candida albicans appears with a good average score but low frequency.
